Nucleotide modulation of norepinephrine release from sympathetic nerves in the rat vas deferens.
The effects of a number of purinoceptor agonists and antagonists on norepinephrine (NE) overflow were examined in the electrically field-stimulated rat vas deferens. The P1 receptor agonists adenosine and 2-chloroadenosine and the P2 receptor agonists ATP and beta, gamma-methylene ATP all reduced the overflow of NE, which was quantified by high-performance liquid chromatography-electrochemical detection techniques. The P1 receptor antagonist 8-(p-sulfophenyl)-theophylline (8-SPT) and the P2 receptor desensitizing agent alpha, beta-methylene ATP blocked the inhibitory effects of both P1 and P2 receptor agonists. The pyrimidine nucleotide UTP also inhibited NE overflow and this effect was antagonized by 8-SPT. The adenosine uptake inhibitor S-p-nitrobenzyl-6-thioguanosine potentiated and adenosine deaminase blocked the inhibitory effect of adenosine on NE overflow but neither had any effect on the ability of the adenine nucleotides to inhibit NE overflow. These results indicate that adenine nucleotides can act per se, without conversion to adenosine, on a prejunctional receptor to inhibit the release of NE. Because the effects of the adenine nucleotides are antagonized by 8-SPT, it appears that they act at the same receptor as the adenine nucleosides. UTP apparently acts at this receptor as well. These findings suggest that prejunctional purinoceptors on the sympathetic nerves of the rat vas deferens differ from P1 or P2 receptors as usually defined and thus may represent a unique class of receptor (P3) as has been suggested for the prejunctional receptors of the rat caudal artery.